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SHARED SOFT METRIC BUFFER FOR 
CARRIER AGGREGATION RECEIVERS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application 61/368,172, ?led Jul. 27, 2010, 
Whose disclosure is incorporated herein by reference in its 
entirety. 

FIELD OF THE DISCLOSURE 

[0002] The present disclosure relates generally to commu 
nication systems, and particularly to methods and systems for 
data buffering in aggregated-spectrum receivers. 

BACKGROUND 

[0003] Some communication systems employ spectrum 
aggregation techniques, in Which a Wireless terminal commu 
nicates With a base station over multiple aggregated carriers 
to provide high bandWidth capabilities. The use of spectrum 
aggregation is contemplated, for example, in Long Term Evo 
lution Advanced (LTE-A) systems that are being speci?ed by 
the 3rd Generation Partnership Project (3GPP). LTE-A is 
addressed, for example, in 3GPP Technical Report 36.913, 
entitled “Technical Speci?cation Group Radio Access Net 
Work; Requirements for Further Advancements for Evolved 
Universal Terrestrial Radio Access (E-UTRA),” (TR 36.913), 
version 8.0.1, March, 2009, Which is incorporated herein by 
reference in its entirety. 
[0004] Spectrum aggregation is also described in 3GPP 
Technical Speci?cation Group Radio Access Network Work 
ing Group 1 (TSG-RAN WG1) report R1-082468, entitled 
“Carrier Aggregation in LTE-Advanced,” WarsaW, Poland, 
Jun. 30-Jul. 4, 2008, Which is incorporated herein by refer 
ence in its entirety. 
[0005] The description above is presented as a general over 
vieW of related art in this ?eld and should not be construed as 
an admission that any of the information it contains consti 
tutes prior art against the present patent application. 

SUMMARY 

[0006] An embodiment that is described herein provides a 
method in a receiver. The method includes receiving from a 
transmitter an aggregated-spectrum signal including at least 
?rst and second component carriers in respective spectral 
bands. Information related to processing one or more of the 
component carriers is buffered in at least one shared buffer, 
such that storage locations in the shared buffer are selectably 
assignable for storing at least ?rst information related to the 
processing of the ?rst component carrier and second infor 
mation related to the processing of the second component 
carrier. The one or more of the component carriers are pro 
cessed in the receiver using the information buffered in the 
shared buffer. 
[0007] In some embodiments, buffering the information 
includes setting a capacity of the shared buffer to be smaller 
than a sum of respective maximal data siZes of the at least ?rst 
and second information. In an embodiment, receiving the 
aggregated-spectrum signal includes receiving three or more 
component carriers, and buffering the information includes 
selectably assigning the storage locations in the shared buffer 
to the information related to the processing of any of the three 
or more component carriers. 
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[0008] In some embodiments, the method includes com 
puting respective at least ?rst and second soft metrics for the 
at least ?rst and second component carriers, and buffering the 
information includes jointly buffering the at least ?rst and 
second soft metrics in the shared buffer. In an embodiment, 
receiving the aggregated-spectrum signal includes receiving 
an initial transmission on the ?rst component carrier and 
subsequently receiving on the ?rst component carrier a 
retransmission related to the initial transmission, computing 
the soft metrics includes calculating the soft metrics both for 
the initial transmission and for the retransmission, jointly 
buffering the soft metrics includes buffering the soft metrics 
calculated for the initial transmission, and processing the 
component carriers includes demodulating the ?rst compo 
nent carrier by combining the soft metrics calculated for the 
initial transmission With the soft metrics computed for the 
retransmission. In a disclosed embodiment, jointly buffering 
the soft metrics includes unpacking the soft metrics calcu 
lated for the initial transmission, combining the unpacked soft 
metrics With the soft metrics computed for the retransmission, 
and repacking the combined soft metrics in the shared buffer. 
[0009] In some embodiments, buffering the information 
includes partitioning the shared buffer into at least ?rst and 
second portions for buffering the at least ?rst and second 
information, respectively. In an embodiment, partitioning the 
shared buffer includes deciding on the at least ?rst and second 
portions by the receiver. In another embodiment, the method 
includes signaling the decided partitioning from the receiver 
to the transmitter. 

[0010] In yet another embodiment, the method includes 
receiving from the transmitter one or more signaling mes 
sages that specify at least ?rst and second portions into Which 
the shared buffer is to be partitioned, and con?guring the 
shared buffer responsively to the signaling messages. In an 
embodiment, the method includes sending feedback from the 
receiver to the transmitter, so as to enable the transmitter to 
specify the portions based on the feedback. 
[0011] In a disclosed embodiment, buffering the informa 
tion includes allocating storage space for buffering the infor 
mation in the shared buffer based on a time of arrival of the 
information. In another embodiment, buffering the informa 
tion includes overriding at least part of the buffered informa 
tion With subsequent information based on a prede?ned cri 
terion. 

[0012] There is additionally provided, in accordance With 
an embodiment that is described herein, apparatus including 
a receiver, a memory and processing circuitry. The receiver is 
con?gured to receive from a transmitter an aggregated-spec 
trum signal including at least ?rst and second component 
carriers in respective spectral bands. The memory holds at 
least one shared buffer. The processing circuitry is con?gured 
to buffer in the shared buffer information related to process 
ing one or more of the component carriers, such that storage 
locations in the shared buffer are selectably assignable for 
storing at least ?rst information related to the processing of 
the ?rst component carrier and second information related to 
the processing of the second component carrier, and to pro 
cess the one or more of the component carriers in the receiver 
using the information buffered in the shared buffer. In some 
embodiments, a mobile communication terminal includes the 
disclosed apparatus. In some embodiments, a base station 
includes the disclosed apparatus. In some embodiments, a 
chipset for processing signals in a mobile communication 
terminal includes the disclosed apparatus. 
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[0013] There is also provided, in accordance With an 
embodiment of the present invention, apparatus including a 
receiver, a memory and a processing unit. The receiver is 
con?gured to receive from a transmitter an aggregated-spec 
trum signal including a plurality of component carriers in 
respective spectral bands. The memory includes at least one 
shared buffer. The processing unit is con?gured to process 
signals transmitted on the plurality of component carriers by 
the transmitter, and to selectively allocate memory space in 
the shared buffer to ones of the respective component carriers, 
for use in processing data in the signals carried on the com 
ponent carriers, in response to control signals transmitted by 
the transmitter. 
[0014] The present disclosure Will be more fully under 
stood from the folloWing detailed description of the embodi 
ments thereof, taken together With the draWings in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block diagram that schematically illus 
trates an aggregated-spectrum communication system, in 
accordance With an embodiment that is described herein; and 
[0016] FIG. 2 is a How chart that schematically illustrates a 
method for buffering in an aggregated-spectrum receiver, in 
accordance With an embodiment that is described herein. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0017] An aggregated-spectrum signal comprises multiple 
broadband component carriers that are transmitted simulta 
neously. Reception and processing of the multiple component 
carriers involves handling a large volume of information and 
potentially consumes large memory space in the receiver. For 
example, When an aggregated-spectrum system uses a Hybrid 
Automatic Repeat reQuest (HARQ) scheme, the receiver 
typically buffers soft metrics for the received data, as Well as 
for data retransmissions. The buffer siZe required for buffer 
ing every soft metric that may be received over every com 
ponent carrier is large, and becomes a considerable factor in 
the cost and siZe of receiver devices. 
[0018] Embodiments that are described hereinbeloW pro 
vide improved methods and systems for buffering informa 
tion in aggregated- spectrum receivers. In some embodiments, 
the receiver comprises a shared buffer that is used for buffer 
ing soft metrics (or other information) related to processing of 
the various component carriers. The buffer is shared in the 
sense that its memory locations are selectably assignable for 
storing information related to any of the component carriers. 
[0019] The siZe of the shared buffer is typically set far 
beloW the maximum theoretical memory siZe that Would be 
required for storing every soft metric (or other information) 
for every component carrier. As a result, considerable 
memory savings are achieved. With this choice of buffer siZe 
there is some probability that the volume of information 
provided for buffering might exceed the shared buffer siZe, 
but this probability is typically small and the resulting loss of 
information is usually tolerable. 
[0020] Several example buffer sharing schemes are 
described herein. Some sharing schemes are static, While 
others are variable. In some embodiments the partitioning of 
the shared buffer among the component carriers is set by the 
receiver, With or Without noti?cation to the transmitter. In 
other embodiments the partitioning is set by the transmitter 
and signaled to the receiver, either based on or regardless of 
feedback from the receiver. The disclosed techniques signi? 
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cantly reduce the memory siZe in the receiver in comparison 
With conventional receiver and memory architectures, and 
therefore reduce the receiver’s cost, siZe and poWer consump 
tion. 
[0021] FIG. 1 is a block diagram that schematically illus 
trates an aggregated-spectrum communication system 20, in 
accordance With an embodiment that is described herein. In 
the present example, system 20 operates in accordance With 
the LTE or LTE-A speci?cation. In alternative embodiments, 
system 20 may operate in accordance With any other suitable 
standard or protocol that supports carrier aggregation, such 
as, for example, Universal Mobile Telecommunications Sys 
tem (UMTS) protocols such as Wideband Code Division 
Multiple Access (WCDMA), CDMA-2000 or WiFi. 
[0022] System 20 comprises a Base Station (BS) 24, Which 
transmits doWnlink signals to a mobile communication ter 
minal (also referred to as User Equipment-UE) 28. UE 28 
may comprise, for example, a cellular phone, a Wireless 
enabled mobile computing device, or any other suitable type 
of communication terminal. Although FIG. 1 shoWs only a 
single BS 24 and a single UE 28, real-life systems typically 
comprise multiple BSs and multiple UEs. 
[0023] In an embodiment, system 20 transmits an aggre 
gated-spectrum doWnlink signal 32 to UE 28. The aggre 
gated-spectrum signal comprises tWo or more component 
carriers 36 that are transmitted in respective spectral bands. In 
the present example, each component carrier is an LTE car 
rier, although various other air interfaces can be used in alter 
native embodiments. In the present example signal 32 com 
prises four component carriers 36 in adjacent spectral bands. 
In alternative embodiments, signal 32 may comprise any 
desired number of component carriers, Which may occupy 
contiguous or non-contiguous spectral bands. 
[0024] BS 24 comprises a BS processor 40, Which gener 
ates the aggregated-spectrum doWnlink signal, and a trans 
ceiver (TRX) 44, Which transmits the signal over a Radio 
Frequency (RF) channel to UE 28 using a BS antenna 48. In 
UE 28, a receiver front-end (RX PE) 56 receives the doWnlink 
signal via a UE antenna 52. The RX FE doWn-converts the 
received signal to baseband. Processing circuitry 60 pro 
cesses the baseband signal so as to extract the data that is 
transmitted over the multiple component carriers. 
[0025] In some embodiments, processing circuitry 60 com 
putes soft metrics (e.g., Log Likelihood RatiosiLLRs) for 
the data bits that are received over the various component 
carriers, and reconstructs the data using the soft metrics. In 
some embodiments, system 20 uses a HARQ retransmission 
scheme in Which BS 24 retransmits blocks of data that Were 
received With errors in UE 28. The retransmission of a given 
block sometimes uses a different Modulation and Coding 
Scheme (MCS) than the initial transmission of the block. 
[0026] When using HARQ, processing circuitry 60 holds 
the soft metrics of the initial transmission and, upon receiving 
the retransmission, computes soft metrics for the retransmit 
ted data bits, and combines the soft metrics of corresponding 
bits in the initial transmission and in the retransmission. The 
processing circuitry then reconstructs the data based on the 
combined soft metrics. Typically, in an embodiment, system 
20 carries out HARQ separately and independently over each 
component carrier. 
[0027] In some embodiments, UE 28 comprises a memory 
64, for example a Random Access Memory (RAM), Which 
holds a shared buffer 66. Shared buffer 66 is used by process 
ing circuitry 60 for storing the soft metrics that are computed 
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for the data received over the component carriers. Generally, 
no other buffer is available in UE 28 for buffering this infor 
mation. As Will be explained beloW, hoWever, the probability 
of over?ow in buffer 66 is loW, even though the total siZe of 
the buffer is relatively small. Several disclosed embodiments 
provide policies for choosing Which of the soft metrics to 
retain and Which to discard in the unlikely event of buffer 
over?oW. 
[0028] Typically, buffer 66 is partitioned into tWo or more 
partitions 72 (also referred to as portions), each partition 
assigned to hold soft metrics of a respective component car 
rier. In the present example, each component carrier is 
assigned a contiguous block of storage locations in buffer 66. 
Generally, hoWever, the storage space that is allocated to a 
given component carrier is not necessarily contiguous. For 
example, some of the allocation schemes described beloW 
assign storage locations on a First-Needs-First-Gets (FNFG) 
basis, i.e., in accordance With the time of arrival of the soft 
metrics and regardless of the component carrier to Which they 
belong. In the present example, buffer 66 is partitioned into 
three partitions (portions) 72, corresponding to three of com 
ponent carriers 36 in signal 32. One of the component carriers 
in this example is not assigned memory space in the shared 
buffer. 
[0029] Processing circuitry 60 comprises a buffer alloca 
tion module 68, Which allocates memory space in buffer 66 
for the various component carriers. Several example parti 
tioning schemes are described further beloW. Buffer 66 is 
shared among the component carriers in the sense that at least 
some of the storage locations of the shared buffer are select 
ably assignable (by module 68) for storing soft metrics of any 
of the component carriers. In other Words, a given storage 
location (e.g., address or address range) is not associated 
permanently With any single component carrier. A given stor 
age location in buffer 66 may hold a soft metric belonging to 
a certain component carrier at a certain point in time, and a 
soft metric belonging to another component carrier at a dif 
ferent time. 
[0030] This sort of shared buffering among the soft metrics 
of the various component carriers enables considerable 
reduction in memory siZe, in comparison With a scheme that 
allocates a dedicated respective buffer for each component 
carrier. 

[0031] The volume of soft metrics computed for a given 
component carrier often varies over time. The volume of soft 
metrics may vary, for example, depending on the data rate that 
is currently used on the component carrier. The volume of soft 
metrics may also vary depending on channel conditions. 
When channel conditions are poor, the rate of retransmission 
is typically higher, and therefore the volume of soft metrics 
Will increase, and vice versa. As yet another example, the 
volume of soft metrics may vary depending on the required 
quality of service, Which may dictate a certain block error 
rate. For example, Voice-over-IP (VoIP) and File Transfer 
Protocol (FTP) transmissions typically have different quality 
of service requirements, and therefore different volumes of 
soft metrics. Since each component carrier may operate inde 
pendently in terms of data rate and HARQ, the volume of soft 
metrics that originate from each component carrier may vary 
statistically over time, and may be uncorrelated from one 
component carrier to another. 
[0032] Typically, the capacity of shared buffer 66 is chosen 
to be considerably smaller than the capacity that Would be 
required to buffer the maximum theoretical volume of soft 
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metrics from all component carriers. Because of the above 
described statistical behavior of the volume of soft metrics on 
different component carriers, the reduced siZe of the shared 
buffer is su?icient With high likelihood. 
[0033] Over?ow in buffer 66 may occur, for example, if a 
large number of component carriers Would produce high vol 
umes of soft metrics simultaneously. Consider, for example, a 
scenario in Which an exceedingly high volume of soft metrics 
is calculated simultaneously for multiple component carriers. 
In some embodiments, if the resulting volume of soft metrics 
is about to cause buffer over?oW, processing circuitry 60 
discards some of the soft metrics of a given component car 
rier, possibly causing a block error. The probability of such 
events, hoWever, is small, and the resulting over?oW can 
usually be tolerated. 
[0034] When using HARQ on a given component carrier, 
processing circuitry 60 typically stores the soft metrics of the 
initial transmission of a certain data block in shared buffer 66. 
Upon receiving a retransmission of this data block, the pro 
cessing circuitry typically retrieves (“unpacks”) the soft met 
rics of the initial transmission, combines the soft metrics of 
the initial transmission With corresponding soft metrics of the 
retransmission, and then stores (“repacks”) the combined soft 
metrics back in the shared buffer. 
[0035] System 20 may use various schemes for partitioning 
shared buffer 66 into partitions 72, i.e., for dividing the 
memory space of the shared buffer among the component 
carriers. In some embodiments, the partitioning is static. In 
other embodiments, the partitioning is recon?gured at regular 
time intervals or in response to prede?ned events. In other 
embodiments, the partitioning is adaptive. 
[0036] In some embodiments, the allocation of memory 
space in buffer 66 to the various component carriers is 
decided by module 68 in UE 28. In an embodiment, UE 28 
noti?es BS 24 of the currently-used allocation using uplink 
signaling. In this embodiment, the BS potentially considers 
the allocation of buffer 66 as a factor in generating signal 32. 
In another embodiment, UE 28 does not notify BS 24 of the 
allocation, in Which case the adaptive allocation of memory 
space is transparent to the BS. 
[0037] In an example embodiment, processing circuitry 60 
stores incoming soft metrics in shared buffer 66 on a First 
Needs-First-Gets (FNFG) basis, i.e., according to the time of 
arrival of the metrics and regardless of the component carriers 
to Which they belong. If the shared buffer ?lls, subsequent soft 
metrics are discarded. If the shared buffer has available space 
for storing only part of an incoming block of soft metrics, 
some of the metrics are buffered and others are discarded. 
Using this technique, the processing circuitry automatically 
manages the multiple component carriers With their multiple 
stop-and-Wait HARQ processes With high e?iciency, even 
With a modest-siZe shared buffer. 

[0038] In a variant of the above embodiment, When the 
shared buffer ?lls, processing circuitry 60 evaluates at least 
some of the soft metrics that are already stored in the buffer, 
and decides Whether to override some of them With the neWly 
arriving soft metrics or to discard the neWly-arriving soft 
metrics. The processing circuitry may evaluate various over 
riding criteria for this purpose. 
[0039] In an example embodiment, processing circuitry 60 
identi?es the set of buffered metrics having the loWest mag 
nitudes, and overrides it With the neWly-arriving set of met 
rics. If the neWly-arriving set of metrics is loWer in magnitude 
than the previously-buffered sets, the neWly-arriving set of 
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metrics is discarded. These techniques give priority to soft 
metrics having large magnitudes over soft metrics having 
small magnitudes, since the former typically correspond to 
higher-quality data. Alternatively, any other suitable overrid 
ing criterion can be used by circuitry 60 to decide Which soft 
metrics to retain in buffer 66 and Which to discard. 

[0040] In alternative embodiments, the overriding criterion 
prioritizes the soft metrics depending on the component car 
riers to Which they belong, i.e., gives precedence to certain 
component carriers over other component carriers. This sort 
of prioritization is typically applied on top of the FNFG 
mechanism. In other Words, the soft metrics are buffered 
according to their time of arrival, While giving priority to 
some component carriers over others. In an example embodi 
ment, processing circuitry 60 may apply an allocation scheme 
that differs from FNFG for one or more of the component 
carriers, While retaining the FNFG scheme for the other com 
ponent carriers. 
[0041] In an embodiment, processing circuitry 60 priori 
tizes the soft metrics so as to maintain, for each component 
carrier, the same ratio betWeen actual average throughput of 
incoming soft metrics and maximum potential throughput. In 
another embodiment, processing circuitry 60 applies a 
“round-robin” mechanism that gives priority to a different 
component carrier every prede?ned time interval. In yet 
another embodiment, processing circuitry 60 prioritizes the 
component carriers such that the overall throughput, summed 
over all component carriers, is maximized. 
[0042] It is noted that some of the above techniques require 
the BS to be aWare of the allocation scheme. The amount of 
signaling used for notifying the BS of the applicable alloca 
tion scheme is typically small. In an example embodiment, 
the BS and UE hold a prede?ned list of possible allocation 
schemes, and the UE signals to the BS an index of the cur 
rently-used allocation scheme. 
[0043] In the above-described embodiments, the allocation 
of memory space in shared buffer 66 to the various compo 
nent carriers is decided by UE 28, With or Without noti?cation 
to the BS. In alternative embodiments, the allocation of 
memory space in shared buffer 66 to the various component 
carriers is decided by BS 24, either based on or regardless of 
feedback from UE 28. 
[0044] In many cases feedback from the UE is not neces 
sary, since the BS already has information that enables e?i 
cient partitioning of the UE shared buffer. Information that is 
available to the BS and can be useful for this purpose com 
prise, for example, positive or negative acknowledgements 
(ACK/NACK) for each HARQ process on each component 
carrier, throughput on each component carrier, and the size of 
shared buffer 66 of the UE. In some embodiments, BS pro 
cessor 40 in BS 24 optimizes the partitioning of shared buffer 
66 based on the above information. In an embodiment, the BS 
processor uses the above information to con?gure the UE 
policy for handling shared buffer over?oW. In alternative 
embodiments, the UE sends feedback to the BS, and the BS 
uses the feedback for partitioning shared buffer 66 among the 
component carriers. 
[0045] In an example embodiment, BS 24 noti?es UE 28 of 
the requested memory portions in buffer 66 that are to be 
allocated to the various component carriers. The BS proces 
sor determines the requested memory portions using any of 
the above-described methods. In another embodiment, the BS 
processor selects one of the above described prioritization 
schemes (e.g., FNFG mechanism, FNFG variants described 
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above, or carrier-dependent prioritization) and noti?es the 
UE of the allocation scheme to be applied. 
[0046] When using carrier-dependent prioritization, in an 
embodiment, the BS processor sets the Incremental Redun 
dancy (IR) version of each HARQ process based on the 
priority of the component carrier to Which the HARQ process 
belongs. In some embodiments, the BS and UE hold a pre 
de?ned list of possible allocation schemes, and the BS signals 
to the UE an index of the allocation scheme to be used. 
[0047] The BS and UE con?gurations shoWn in FIG. 1 are 
example con?gurations, Which are depicted solely for the 
sake of clarity. In alternative embodiments, any other suitable 
BS and/or UE con?guration canbe used. BS and UE elements 
that are not mandatory for understanding of the disclosed 
techniques have been omitted from the ?gure for the sake of 
clarity. Although the embodiments described herein refer 
mainly to shared buffering in a UE receiver, the disclosed 
techniques can similarly be used for shared buffering in a BS 
receiver. 
[0048] In some embodiments, some or all of the elements of 
BS 24 and UE 28, including BS processor 40, TRX 44, RX PE 
56, processing circuitry 60 and UE memory 64, are imple 
mented in hardWare, such as using one or more Radio Fre 
quency Integrated Circuits (RFICs), Field-Programmable 
Gate Arrays (FPGAs) orApplication-Speci?c Integrated Cir 
cuits (ASICs). In an alternative embodiment, certain BS and/ 
or UE elements, such as BS processor 40 and/or parts of 
processing circuitry 60, are implemented in a programmable 
processor, Which is programmed in softWare to carry out the 
functions described herein. The softWare may be doWnloaded 
to the processor in electronic form, over a netWork, for 
example, or it may, alternatively or additionally, be provided 
and/or stored on non-transitory tangible media, such as mag 
netic, optical, or electronic memory. 
[0049] FIG. 2 is a How chart that schematically illustrates a 
method for buffering in an aggregated-spectrum receiver, in 
accordance With an embodiment that is described herein. The 
method begins at a reception operation 80, With RX PE 56 of 
UE 28 receiving an aggregated-spectrum signal. Processing 
circuitry 60 in UE 28 computes soft metrics for the data bits 
received over the various component carriers, at a metric 
calculation operation 84. 
[0050] Buffer allocation module 68 in the UE allocates 
storage space in shared buffer 66 for the soft metrics belong 
ing to each component carrier, at an allocation operation 88. 
As explained above, in some embodiments module 68 applies 
an allocation scheme that Was decided in the UE, Whereas in 
other embodiments the allocation scheme Was decided in the 
BS and signaled to the UE. 
[0051] At a buffering operation 92, processing circuitry 60 
stores the soft metrics of the various component carriers 
jointly in shared buffer 66, in accordance With the allocation 
set at operation 88 above. Processing circuitry 60 processes 
the soft metrics that are buffered in shared buffer 66, at a 
processing operation 96. In an example embodiment, pro 
cessing circuitry 60 carries out HARQ processes on the vari 
ous component carriers, as described above. 
[0052] Although the embodiments described herein refer 
mainly to buffering of soft metrics, the disclosed techniques 
can be used for shared buffering of any other suitable infor 
mation that is related to processing of the component carriers. 
[0053] Although the embodiments described herein refer 
mainly to aggregated-spectrum doWnlink signals, the dis 
closed techniques can also be used in aggregated-spectrum 
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uplink signals, e. g., for implementing a shared buffer in a base 
station, or in any other suitable receiver. In such case, the 
sharing is of data from different UEs. 
[0054] Although the embodiments described herein mainly 
address aggregated-spectrum signals comprising multiple 
LTE or LTE-A component carriers, the disclosed techniques 
can also be used for shared buffering in other communication 
systems in Which a transmitter transmits multiple component 
carriers to a receiver. In the present context, the term “com 
ponent carrier” is used to describe a component of the sys 
tem’s air interface having an independent retransmission 
(e.g., ARQ or HARQ) mechanism, Which is operated inde 
pendently of retransmission mechanisms on other component 
carriers. The disclosed techniques can be used, for example, 
for shared buffering in reception of multiple WCDMA chan 
nels that employ independent HARQ, or reception of multiple 
spatial layers of a Multiple-Input Multiple-Output (MIMO) 
signal. 
[0055] It is noted that the embodiments described above are 
cited by Way of example, and that the present disclosure is not 
limited to What has been particularly shoWn and described 
hereinabove. Rather, the scope of the present disclosure 
includes both combinations and sub-combinations of the 
various features described hereinabove, as Well as variations 
and modi?cations thereof Which Would occur to persons 
skilled in the art upon reading the foregoing description and 
Which are not disclosed in the prior art. 

1. A method, comprising: 
in a receiver, receiving from a transmitter an aggregated 

spectrum signal comprising at least ?rst and second 
component carriers in respective spectral bands; 

buffering information related to processing one or more of 
the component carriers in at least one shared buffer, such 
that storage locations in the shared buffer are selectably 
assignable for storing at least ?rst information related to 
the processing of the ?rst component carrier and second 
information related to the processing of the second com 
ponent carrier; and 

processing the one or more of the component carriers in the 
receiver using the information buffered in the shared 
buffer. 

2. The method according to claim 1, Wherein buffering the 
information comprises setting a capacity of the shared buffer 
to be smaller than a sum of respective maximal data siZes of 
the at least ?rst and second information. 

3. The method according to claim 1, Wherein receiving the 
aggregated-spectrum signal comprises receiving three or 
more component carriers, Wherein buffering the information 
comprises selectably assigning the storage locations in the 
shared buffer to the information related to the processing of 
any of the three or more component carriers. 

4. The method according to claim 1, comprising computing 
respective at least ?rst and second soft metrics for the at least 
?rst and second component carriers, Wherein buffering the 
information comprises jointly buffering the at least ?rst and 
second soft metrics in the shared buffer. 

5. The method according to claim 4, Wherein receiving the 
aggregated-spectrum signal comprises receiving an initial 
transmission on the ?rst component carrier and subsequently 
receiving on the ?rst component carrier a retransmission 
related to the initial transmission, Wherein computing the soft 
metrics comprises calculating the soft metrics both for the 
initial transmission and for the retransmission, Wherein 
jointly buffering the soft metrics comprises buffering the soft 
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metrics calculated for the initial transmission, and Wherein 
processing the component carriers comprises demodulating 
the ?rst component carrier by combining the soft metrics 
calculated for the initial transmission With the soft metrics 
computed for the retransmission. 

6. The method according to claim 5, Wherein jointly buff 
ering the soft metrics comprises unpacking the soft metrics 
calculated for the initial transmission, combining the 
unpacked soft metrics With the soft metrics computed for the 
retransmission, and repacking the combined soft metrics in 
the shared buffer. 

7. The method according to claim 1, Wherein buffering the 
information comprises partitioning the shared buffer into at 
least ?rst and second portions for buffering the at least ?rst 
and second information, respectively. 

8. The method according to claim 7, Wherein partitioning 
the shared buffer comprises deciding on the at least ?rst and 
second portions by the receiver. 

9. The method according to claim 8, comprising signaling 
the decided partitioning from the receiver to the transmitter. 

10. The method according to claim 1, comprising receiving 
from the transmitter one or more signaling messages that 
specify at least ?rst and second portions into Which the shared 
buffer is to be partitioned, and con?guring the shared buffer 
responsively to the signaling messages. 

11. The method according to claim 10, comprising sending 
feedback from the receiver to the transmitter, so as to enable 
the transmitter to specify the portions based on the feedback. 

12. The method according to claim 1, Wherein buffering the 
information comprises allocating storage space for buffering 
the information in the shared buffer based on a time of arrival 
of the information. 

13. The method according to claim 1, Wherein buffering the 
information comprises overriding at least part of the buffered 
information With subsequent information based on a pre 
de?ned criterion. 

14. Apparatus, comprising: 
a receiver, Which is con?gured to receive from a transmitter 

an aggregated-spectrum signal comprising at least ?rst 
and second component carriers in respective spectral 
bands; 

a memory, Which holds at least one shared buffer; and 
processing circuitry, Which is con?gured to buffer in the 

shared buffer information related to processing one or 
more of the component carriers, such that storage loca 
tions in the shared buffer are selectably assignable for 
storing at least ?rst information related to the processing 
of the ?rst component carrier and second information 
related to the processing of the second component car 
rier, and to process the one or more of the component 
carriers in the receiver using the information buffered in 
the shared buffer. 

15. The apparatus according to claim 14, Wherein a capac 
ity of the shared buffer is smaller than a sum of respective 
maximal data siZes of the at least ?rst and second information. 

16. The apparatus according to claim 14, Wherein the pro 
cessing circuitry is con?gured to exchange With the transmit 
ter signaling indicative of assignment of the storage locations 
in the shared buffer to the at least ?rst and second information. 

17. A mobile communication terminal comprising the 
apparatus of claim 14. 

18. A base station comprising the apparatus of claim 14. 
19. A chipset for processing signals in a mobile communi 

cation terminal, comprising the apparatus of claim 14. 
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20. Apparatus, comprising: 
a receiver, Which is con?gured to receive from a transmitter 

an aggregated-spectrum signal comprising a plurality of 
component carriers in respective spectral bands; 

a memory, Which includes at least one shared buffer; and 
a processing unit, Which is con?gured to process signals 

transmitted on the plurality of component carriers by the 
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transmitter, and to selectively allocate memory space in 
the shared buffer to ones of the respective component 
carriers, for use in processing data in the signals carried 
on the component carriers, in response to control signals 
transmitted by the transmitter. 

* * * * * 


